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(54) CRACKING DEVICE AND METHOD FOR THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a cracking device and method 
which easily and cost- effectively cracks a material to be processed with 
high accuracy along a line planned for cracking without the generation of 
processing scrap. 

SOLUTION: This cracking device has a first laser 3 for generating a first 
laser beam spot 12 by heating the planned line for cracking of the 
material 1 to be processed and a second laser 4 for generating a second 
laser beam spot 1 6 to be overlapped on part of the first laser beam spot 
1 2 and is provided with a mask 5 of a second laser beam in such a 
manner that the first and second lasers 3 and 4 move relatively to the 
material 1 to be processed and at least a portion of the second laser 
beam spot 16 has a width equal to the overlapped portions of the first 
and second laser beam spots 12 and 16 or below the same toward an 
upstream side and the cracking method for the same. 
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2 5 k, VX?3d$Pl8fcJ:oT^$tlTXY«rrii 

[00 67] -etT, XY»Ti)-f-^2{i. XWRV 

Yffljfoizvimzit&zktfx'*. *<7)&mz± o . t* 

-AX7IJ 7^24 SrigjSLJtftt'-A 2 3k, t'-A 
X7-U -y^24(Cj:o-CRItL. S5-2 5(CioTS 

8t$*i63tt'-A 2 3 k cofcfc&axWB i wmmwa. 

Sr§iJISrJlO:^^Hl8 (H**T) ±(c»«»TS»3tf* 
£k#?&&. 

[ 0 0 6 8 ] #HfflS?»-t'li. 3ftS&{I2 2*> 
£t'-Axry <y * 24 SrjgjfiLTgaitSil&ftt'-A 
2 3 jgo "C . tthXtffi 1 eoSIZc03fct.'-AX 

-y h 2 7 taft*Mi«)t&* 1 4 SrfftftS i ktfT'H 6 

«t ? t , fcfc&nxtm i k immm 2 2 1 ^otc^x ? 5 

[00 69] &fc, vx^sti, mm. ®2\,Z7kt<T> 



io%m*)K%m 1 tt-?hm*Lxa*) . mum 

-<ryjt t*- J±Xit >y h 2 7 C0&# bmmtX-hhk-th 

%h\f. m~<viQz-&xx>yV2i\zttLx. *?>m 

^l/5~l/10eSk/jN§<> *LT, WHatr? 
3aR8fc»-sT«(iSr«itf. 0. 7mmS«« 

ZbOX-hZ. »JBtJnl^^t88t 
*t LTt&ZCDftt'-AXtf-y h 2 Hz-?X? 5<m*)X 
ft SPtcJ: o 1 *»« 1 4 tfte&MH*:** «fc 3 KB 

[0070]$ ^>(c*HMcO»®f(i, ftiS£S2 2 co 

aj^«i7owT-fco. xYBriftT-^2o^»ia[SJi 

3 0mm/ s e cT#>4>. 

[0071 ] mz. *SUtOJg®fc:J:63tb*-A2*« 
JfcT\ ^comZc03Kt'-AX--K 7 h 2 7 lc-7X^ 5 X 

wtimmm) 14 (a^f) **i*«^fco^ 

[ 0 0 7 2 ] ^-<03tt'-A4 1 fcjt 0!iSt^^ 
ix4 2tioTUn^§ixS. *UC, 4tl.mx<03fe 

0, S"JBrjpi^^ti8 ) 

i -5 i,Z^X^h<T>X\ mXC03tb*-AW— f-X^y 
[ 0 0 7 3 ] ^riJ, Sr£<^m*<J,S?j:t(f . ftmm 

2 2 izmimmm. mmm^mnxm 1 <n 
mtxwvm. ^-^ffi^mtuMz^tx^ 
w x, ws.mmthhKwt. v-j>zrv-y?2 

[ 0 0 7 4 ] X. tt1sL<r)W)mbh%t>\t. s 5-2 5 

*mit&&tz&tx&\\ 

[0075] *mifc<7)BBI,z Juixiis -Soj«S 

(jeaa») xmmmzwstTZ&n?. msmw. 
zttmm%%mmzi. 3fapsrt<oKT**k 

[0076] -ffOfl!!, *HJfe<0^!B[(i. ±^ LfcSfS 1 0 

[0077] &3nmM.<Dwm_ 
^mmmmzimwmmit. m&V8£nk?x$ 

iZ. &mi 9k. #7*j£ute7/l'$-7--fe7$-y?\ >- 

7>v2k. £coxY«rg(7 i -y;i'2±fca*^sfc!ipx 

*W 1 <0jDXggte^[6 *»^JDX»7^7 WtXWVX 
is—f-Z-A, 3 3 *Wim-htzfr<rtim<r>>vvxt>- 
f-3 0k, ^^^X^ffitioTW— f-t'-ASr 
MM LXmtt&'WXfflffl 2 9 k . 9m 5 y- 1 0 
k . U-^*-t*-A3 3C0X^-y h^X$-i®S-f^M 

®uyX3 2mkxffi&i}tix^l. 
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[0 0 78] *IX. XY*T»f— TVl^tt* XWM 

-if- t-A 3 3 o»x*m i wmttimzmmm 

[ 0 0 7 9 ] %t5, *HM<0»©T'(4. fl*UyX3 2 

fcaLT'Wxu-ir 3 o*><c>!iit$nsw— f-t- 

A<7)X^-yh2 8«^X^^xS^fcCi-5T, 

13(c) iZKtmz. &&.V>U-~f-t-&XX>y 
h 2 8£J: ftftijfttftf. Mi If +*<ot,coii-£i: U 

[00803 mwmrfm^zmx, v-v 

-t'-A*;Ky h 2 8 <7)&%fo<F)Wm i 1Etfmi,Z%h 
mzwm-h. Zhiz. XZmnBMTti. mtw* 

)VXV-f-3 1 <0&jjit7 0WtS> 9 , XYpTI6t- 
X^ 2 vmmmt 30mm/sectW. 
[ 0 0 8 1 ] JJEO50lW)W!Bfc*iV^tt. J9r£ 

m, JWfc fS®m *anxtm*T«>rai 

'WXI/-f^3 0*6m8*l*'WX|/-* f-t*- 
A<7)*jR s a*»ttgite*iTAV^X» 013(c) 

[0082] Iftff , >tA*U— 

msUyXbizX-^X^XU— f-\L-J*XXy h(0 

mtz&mzgzitintzzbkZix . mimim 

[0083] *<DflL #£S6<D»JBUi, ±a L£SJ 1 0 

gtttotttt t mkmmmzm z t i . 

[0 084] $409mnjBB. 

*$m(mmizj; imsmit. m9mmi oc:*-f 

Xolz. &mi 9 b. #5X&V>ii7*/P$-H:5$-y 
? . >• y 3 y^x-y^oatanitm 1 *»»t& x y 
«T»lT-X/U2i:, d«0XYisriiT-^2±KS*>*l 
fcttxtm 1 <oiraxffl^6*»^Sai*!f7j±c7 taut 

k , u— f-t'-Ax^-y b 1 3<9-at£#a]i-!.&a] 

yX;l,3 8ftl^a^*RStSlffllll$*UtjSlEfic3 6 
[0 0 85] <S-L"t\ XY^»r-^l'2liXflSJt^Y 

if-t*-j^8djDx*m 1 A^ratfflR^iwjiix^je 
m±.iz®r>xftm-£&z *>. 
[ 0 0 8 6 ] xmcommxi*. ^--f-t-A 

X*.y h 1 3fc*tU 8MX^ag8£#*, *>o± 



? nz. mmm 1 b v-v- b mizms xiv 3 8 
h. 

[0087] %IX. U-1f-t*-Z,X#7 M 3<rm 

mizm^xK&jxMsmwii. m.mem 
si/x^38mcomi. ^myx^s^m-oxmm 
□ 3 9 j: 0 mmt &#im 3 7 k x ^x^mh . 

[ 0 0 8 8 ] Srfc. )&®JX)V3 8(i, ffJBrJDX^SSl 
8CWLT, 1^-- f-t'-A^^./ h 1 3(dfcttS^a 
SS3 4 *qWBfjDX^«»8 «t 3 

t=est&. x, i^m<m%x\t. v— f-n&m. 

7 0WTft'5. XY»T»^-r/P2«|MKtKtt3 0m 
m/s e c"Ci»l>. 

[0089]»:{I, iai3«0 (a)W(b) iZT^tX 

T, lM4H*«(c1HHfW>* J: 3^97X^3 8^) 
3BKK3 6«RWWiKi;fflf k i«W>*. 
[00 9 0] %ti, MK1R3 60J¥S, 

[ 0 0 9 1 ] X, *Hit^SSTii. J^fiiy X;W3 8<7) 

[009 2] ^aiyX;l^3 8<7)ftlii5 (ftffiS) 

3 8 a(i«Jnl«^ 1 <r)9kmz-%.<DE.J]?&l%tf 

u—f-izff^ x&rnixn -^^ttff^ 

[ 0 0 9 3 ] X, ftmsXM 8ft&®»thimcr > & 

sia ( 2 5*auK) <o*^<o^awj3 7 ^>si»i t 

fciOS'IlffJllXSrff^i.S. 
[0094] *$m<7)BBiZ£tlH . U— f-t X 6J0 

J^ffly X;Hc J: S 1 «SOiSJKII^ J: -5 1 1, 
jBA3&»^- Xlc^r 0 . Sfl»itoi^8C^fcttto 
xtt^Jf $*(S]^«0^ 7 9tf\*)%< b%t h 
til. 

[0095] *<m. *mmmmte. m iton 1 <r> 
mmm b mmmm&im z b i . 

*$mmf®t. mi nzijitxuz. ^si^mz^ 
tM T4 0 zm^wmim4 <r>m.<mmt mmz-h 

1 0 0 9 7 ] IP*>. JWH/t-f r8<0Bir€@^5feffla54 0 
a?r. »4<0HSt<0^®t:tJJtS^aifflOie)KSi3 6fc 
|3| tffiltcffijtf 6 i t tc J: 0 . tf-h'-A ( 
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->ts»wiwpu ztuzzix. u—f-izxmm 
ssst x orayj^-r-T-fc* o , mkmxtciis 

[ 0 0 9 8 ] &i> . #HJt*>Jg!»"Ctt. IWW r 4 0 
WC-f7W4, WitfO. 3mm*8KI:U U— f- 

atSiTJv*. 

[ 0 0 9 9 ] X, »^ T4 OttmaiM® 1 OUffi 
t-£coE;Jj-e£ LWt U-lf-tftS:-? LT 

1 0 1 0 0 ] =srfc , tt&'U 74 0 ftoimmiiimjg. 

[0101] *cofl!L *HSfe<W®Ji, _Lj£L*:SfS 1 tf) 
[ 0 1 0 2 ] &t, *3gte>jEmt i*H«i¥«Bi, « 

012O (a)&tMb) tijct-fcot. #7 

*mi tmtt&XT-^uzmfrAtzmaiMm 
t^a^j3 7mtfnm^myx^3 8$mix^ 

[0 10 3] *LX. #®JX)V3 Ste.Z&WUfa'^ 

vwdmxmA 1 wmmiu as 9 n&w.* u—f-co 
®mzm ^ t wara ioch&k 8 ±t«* ^x&mz-ti 

to 1 04] *9mmmzxh»mmi. 
v-v-uz^xtxm&ttfzm$iM$\\ srisswt 
m^mtizt tfmx$>&<?)x\ &m\3 7tix 

**mft3.mmnttmftzm^x t «t i». 

[0 105] ic7)^{i, 01 20 ( a ) t^J:? 
ts ^ffl?J3 7SrjiL^W^7-4 0<O5t«a54 0 a 

At 0 1 2?) ( b ) tSr^J: d ts #fflffJ3 
7 S:iiL^»/X;U3 8c0ftSS3 8 a fcM&Sflfcft 

amro i tufjearaans vc *> «t 

[0106] &±, *m&m.<wmzmiit:tf, 
mnmmmt*mnmm!8teizm^x&tz 
Tmimmxhh. 

[0107] ma* m&mm/m^iii^a. m 



mxmotmzzMMu— r-t'-j*&m?mz. m 
xi>&^. 

[ 0 1 0 8 ] X, m&MSk&h 0 , 5fcBB*>^— f- 
t*-AXtf >y h £&S5t*$ < *«rfe(f . U— if- 1* 

[ 0 1 0 9 ] X. ^ZtmtW^-ClSMrt-^JWP^ 

8Bi» mitiMMx-h^xxK. mm, 

— v«-h'-A(0ft 0 tfflv^S c k t-c* S . 
[0110] 

[&9iwftt8$&*] *»BfcJ:tur. *-coiffi*aJt«J: 

i-Mtip^r. zvm-ntmmtm-cowmt*) 
mmzm&2m<Diimmztiz>t:Mz. mmx 
"f-mizttt&tivmhmtf-Htt**) . ;nt^ 

J3lT*5«C»2fl)Jifl»¥Rfc J: l» Jil!W*Sf Sii* i fc t 
**. initio, d^i«tiJV^<±, iSfJuif 
Stl*^LT+^tJlB»$*ll.Wi:|3lB$t. -?-c7)^BB 
kOStJi-Hi-^iaKH^tl.ClfctJ:'). JDSRti 

*<0A:y)t^5-y^*WS*^4t^<. *> 
o, fflBrJai^^t^T^tSCikk^O. ®tg 

[0 1 1 1 3 X. #-^i»SS:fflv^^ti3V^ 

t>s m&wtmzm^xm&KK&mmtiLx 
^icox\ znmMiz&^xit. Twmx'-HHzim 

wmfoix^tztomztihntmmz* *mmt 

X^E&amtzmMlzi zttf 
X*. -?-o^t^7'y^*W$^ri6i^t^<, *> 

mwmx : m&iz®-*x£.ti,ztk% t ). »tg 

[0iSO«*^ittH8] 

[nil *%bj<o^ i nmmmmizmh r-t* 

[02] B, fJBf«SWB50T'*)S. 
[03] 8>JBrJIS«Olfflffi0T'*S. 
[04] H. MBfr^Sco^0T-J>S„ 
[05] PL W-1f-!!a»fief^i:«cfS^^0T'J>l> . 
[06] *%BJ<?)m2c7)|IM^©tfcttSSiJBr^S^ 
ffllffi0TJ>6. 

[07] *»H^f53OHiS<^fi8tiJttSfPJB3g{i<0 
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[08] pu mmsmmnwvhh. 

[0io] m, mmmmmvt>i. 

[0ii] xmnmsvmmBmizm&mmmwi 

[01 2] PL WBSIittWBfiB0-C*S. 

[01 3] W^flUcoHife^ffifcfcttl.^— f-f 
-A*;tf'yt>W50Tj>£. 

[014] mm*.* hmmfrmmm^mm 
hi. 

[01 5] PL f-SSIt^¥H^^0TJ> 

[01 6] pi, \y-f-m^±mm^mx'h 
i. 

[01 7] pi. mtstLhmHMmf&jtoiBtm 

[01 8 3 PL ?PJ»rSn^»SDX«^c7)^ffl0T'ftl>. 



iml 7-jnii*7j*3 9, 8"-aMrre*4o. 

lO-fl-g&S?-. 1 1-W-lf-ffc 
SrJS. f-t'-.k*;J?>y K 13-U 

— f-t'-A^jK-x K 1 4-&S5 (MM?) . 1 5 
-W— f-t'-A. 1 f-h'-^X^-y 
K 17--WM:$». 18-VX^iSfP, 19-G 
2 0-P-if-t*-ix-t>^- N 2 1-#SL 2 2 
-3ftSi!S, 2 3-3fch'-A, 2 4 -h*-Axry-/ 
*\ 2 5-57-, 2 6-H-<03tt*-AX^.yh. 2 
7-8Zc0ftt'-A*tf.y K 2 S-rt)VXV— f-tf 

X. 3 3-AV^l^— f-h'-A, 3 4-HtflttlL 3 5 
-ttf&L 3 6-jMHR, 3 7-ft*ML 3 8-^/ 



[013 



[02] 




• • Y A^X 




« Y A-^X 




*18 t*>X*H| 





7itaX*7A 
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i9#« xw&iMPt ^zxmmr-rp j is*?*** 



[05] 




WJOE+05; 
130E+05I 
1.00E*05 

OJMK+OO! 
-dJOOC*04| 
-LOOMS* 



■ JJ>CE+O5-3J0E*fl5 
B2-M&H)&-J.0OE+O5 

■ 2.00E«OB-2.E0E+0S 

■ 1J0E*Oa-2J0OE*M 

■ UWE+09-1.50E406 

HO-OOWO-GjOOE^ 
|-5jOOe+0*-OJ»:400 
|-1JQ6»OS— 5J0OEW 





[08] 



[010] 
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[0133 [014] 




« S JtaI»TA \ B 7 «KUXT£* 

so 



[016] [018] 
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[I217J 




^awiiixTa* 




»*jtox*ro 



1. 



5i*j»x*m 



